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(57) Abstract: An inverter having a PWM-controlled semiconductor switch circuit provided on the primary side of a transformer, 
wherein an error signal is set to virtually zero based on an intermittent operation signal at an intermittent operation-off, and an error 
signal is slowly increased at a transition from an intermittent operation-off state to an on-state and it is slowly decreased at a transition 
from an intermittent operation-on state to an off state. The slow starting and ending of the intermittent operation is carried out by 
using charging/discharging of a feedback circuit to/from a capacitor. Accordingly, a combined use of constant current control and 
intermittent control expands a range within which power can be supplied to a load, significantly reduces transformer humming and 
prevents excessive current from occurring. 
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PWMffl^Od^y^ny^ 2 0 3, tti^^P y ^ 2 0 4 iufc'lt 
10 5y-HiflrtPl~N2 0ij*n^y^*, HI 4 , B5Sr#JlRLt\ #L< 

t, fgi y^-efos pmo s i o i zmWi-Tzni MgSHt-^p 

1 M2 ¥-m$f^^ yfTffcSNMO S 1 0 2 &mWlir 5 W> 2 hKttft 
15 Nit, 13 ¥^flc;*-f y^-efc5 PMO s l 0 3 3 3 ^— MESMf 

#p 2 fc N ^-A^mw-*^ yfffcSNMo s i o 4 ^mmir^mA vmm 

fs#N 2 i PMOS101tNMOS104t cD]W^^^"7 LTl^5 PUf^ 
7iKT o f f (#U 3 0 0 n s e c ) S(/PMO S 1 0 3 t NMO S 1 0 2 
(DmjjfrJr? L-CV^I^tf-^aSMT o f f (Ms 3 0 0 nsec) 5:Slt5^ 
20 5 >^'X-m±ir^o lOTR^-^ttl 0 5K^tl51i©*-^l 

£rfH 1 ^;4^I2^ feS^lil 2 1 Jffa^W 9 ife;i5B&<£>* 

ii^f©ftlt^5ix:5^^ 5 h«Sbflr#P 1 ~N 2 £3§£ 

25 2ttL^;K'fe>), ^-Miif PlttL^/K h S2Sbflt # P 2 J4H 
l^/Wllfe 9> PMOSlOli NMO S 1 0 — 2fc#& 1 0 5 fcfi 
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Km ii i-^s t, v— b«»flr#N 1 ws/wcfc u % -y- Milff P 

2#L U^/Wd PMO S103i NMO S 1 0 2 a*ia7©If|T 

5 of f wMmmftffifriz r. t £B£itL-cv^ 0 ^^asrarau pmo 

S 1 0 l©^^^-y$tltV^^\ ^Ji^TR©fix^;l/^- d J; 19 , 
[RlOM^C^s PMO S 1 0 3 CD^r^ #4 ±— K t PMO S 1 0 1 &5I UT^^t 

ISIR] ii O^^-Cte^ MEfJjft-^-P 2^l WCftS^ fcfcj; (9. PM 

10 OS103WVU ^ Kidtlt^fcl^fiPMO S 1 0 3 

ty^;Kuf§ 0 ^(DlZ^ ii ©^H^, m5 (b) (d^£;ft-CV^o 

KM iii t45is ^— KfEiMa^-P 1 i/-<;Kc* <9 , PMOS10 1 

15 (i, EPg i „ ii (DmUmmVC C^b, zK^-f Kttl«fc5SJBE|$TV f /f 

tf{&<&3 0 ^(DKPeO iii <£>=bttt^ 0 5 (c) ^^£tl-T^-5 0 

^JI^TRCD^Ji^/i-=¥-(cJ;6mi^-|R]^*»fE^#^^^> iv ^ 

A3o r <D|x^ iv -Cfi, HI 5 (d) [I/7^5J:5I^ PMO SI 

20 &)&m v ^x.5^tu(-> is^f ©^tj«§^5 o 

m^r^^^^l 11, 112, ftiif 3fe):TF L^^©II^#(^t)*T, 

IK^vt'joVNT, y-MifltP2ttL^ KHIMf #P 1 iiH 
25 U^/Kdfe^ PMOS 1 0 3^tytT^5^i-C\ <^'— MUttff #N 2 ^ H 
l/^/Wcft-S t NMO S 1 0 4 f4^->- 1 J& 0 N ^n*l/Vh^^ y^V^^Sfrfc 
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tLSo PMO S 1 0 3 t NMO S104©tyt±^ — 10 5 {Cttjfl 2 

^|^I»C«aKB AT**b*aEASSEtLSo -O^^s 111 5 (e) td^£tL-0^ 0 

EM vi MftflfN 2^ L w*/ncfc t> . Miftfp 

1 *S L PMO SlOli NMO S 1 0 4 f3L#z\Z.7$-7 ©SUM T 

5 o f f Jta«at*sjK^5 - t Sri&jhU-CV^o ro«f B 1lj;, PMO 

rS]<^«^^> PMO S 1 0 1 (DtJ^x^ Ft PMO S 1 0 3 %ILT& 

^(tSo EM vi <D«i?fi hHiiiffif p l^Li^/WdftSri^Jc^ 

PMO S 1 0 1 J&S^^U /J?-rV #4 Or— KfC^fctLTV^c«»f5{iPMO S 1 0 1 
10 ©^t^/K-f 5 0 r. OEM vi ©Jt£ffl33&5 % in 5 (f) ^^^ttTV^o 

ETF\ vii m^ft^&fciftSfcttT-, EM iii tH^Ki, 

ft AH" 5 „ ^©tfcffiasEIS (g) f-^£*LT^3 0 EM viii fcifcs fc> 0 

9 > 0 5 (h) fdjj^frS <£ 0 PMOS10 1OW 

15 ro^2^-fRi^fc^l^[Rj{c:m^lc^|B]^-grji9#t?5^fC'bs (4 K) if n # u 

r CD J; pic, $27^yf 10 211 H^Sfif?ijCT©lofe#©E^S 

< ^SS-C^-^SrHlittbs iU^yf 10111 102 ^^-^i- 

20 S^&Oj^^MffiKl^VU »2^>f 1 0 2^t7LfcEftO=^ftffif 

T©l2^^f s/^1 0 2iS*yt5EA»flrti:B:ft45 lo*s^o = ^Sftf 
£D — ^K^o^^-C^-^ U *<0it«O = £jftft^£i*aiflH^F B <h^L< ft 

HI 3 *4 y*f- 10 311 %S2X<f y^- 10 2 ^t7T'| 1 
25 ^^yf 1 0 l^tyLT^SH^ffeot, 1 0 4/5^yf5i 
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*©i*** nans UT V^ 5 0 

ft*5, HI 1 tCl#5VN-C, PMO S 1 0 1 SlI^PMO S 1 0 3 tCft^T, H 1 X 

JEVCCaS##&&*LTV>5*fc1B-CWu BOSC/Py^ 2 0 2, ^rt^V^ 1 3 

^3§3E£;n>-CV^ 0 ^ — ^ h*— K©fli!l#tt. f i-f^flf DUTY©V^ 

-CV^B#ra&8IS£Ei-S r t ^ J: 9 , ^T^ttSo 

El 6 MIT, r^-f^llfDUTY^^ b J1H^$?{§#B C T £r 
iitl^tyfa- ^MF^ (ON DUTY) f±, PWMfW#«SfTfc»ix5o 
— # % fa-T^ffDUTYiS/^ f^E#$ff^BCT^Ti]o-C^5* 
15 7f^-f-fW^ (OFF DUTY) It P WMMW^W± £ tl. 

*tf <Dmt>mmte&±istiz> 0 

PWMlEitfStCTOiitliiitf 1 2 0 kH zT?*>«K r.tt£rjl$? 
&tfS0>J;tfcf 1 5 OHzCHMMBCTt?^ hfW»'*"5 d» x tf±T'f»f 

20 "9, PWM»(aot?&iiOTF L^#y&nTf£&*&ffl£jg;t-C\ 

CTOHSIt (^— ^ hJl$ti&:) W\ ^r^v^ 1 3 1 <D*r^s<i/# l/K^M^ 
1"3 Ctti?) , .BfKOJBfeafc (flflxtf, 100Hz~500Hz) fcfflife&tl 
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^fgPJT-fi, ib#ff!ij#p (Higgle J; oT, ^^SdMf-i- * Mt#) B 

^^0^=frNFfc:^ft#FB^^^^^jt*p$-B: N £ ffl ^ «j ft & >- #t H 36 » M 

tSf^oT, C C F LO^ffiT^WSUi-^o 

i-5^^-^f± N c c f L^-jjmmm^^^^^ir^ ? >yftWj&ft%L& (t°- 

#oT, 7>-7°i^if(5-e7KiS^-^mffi{IJ^-(lS c t left <0 s 7>^°##^^U< 

^mmxi-i, it®tm2 2 1 (Dmjixhzmxmmt # mi brtu 
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i& (L) U^;V[z. £> V) , NPN2 3 4 fii"7 LTV^o 

rtb^ j; 19 N 1?2 3 2&fem$nm.i 2\z.£vm^'(T*&ti, mm 

m&<D*v<i/? 1 3 6 (i, fennm i 2 t^h^^ar— k 2 3 2 ^^lt?ei$ 
^LTv^5 0 Lt^oT, ittam^ 1 s ten^Me^ <o % iiii s^Mit^s^ 1 1 <d 

^MfcU^Ki^VN u^/W-fe 19 N NPN 2 3 5(4tyttV^^b, 'JfaSMffiFB 
PWMftK2 14tt, 200^ (-) A^7© 5 ^OJ; i9fSv^O«ffi:, 

ie (+) A^©z^ifftcTt^tbg$^5^e>, ^7^-^ ^p^f^ 

HI 6 (Dm^U^ititiim^isfoZ J; 5 P WM0I#IHl-§-tefcB7J £ *l& v^ 0 

— ^ fff -^-B R Tf4, LV-^^bHV^/H^^t?^ NPN2 3 4^t^t 
5o -^,£9, ^ W ^* — K 2 3 2 A&11t#ui$l I 2 *9 JllM^^^T T^. E^tLTV^-S 

3^^v-* 13 6 ^tn^ 5 femmM I l , =^^>^ l 3 

6 % i&iti 14 0, Uijh 115 ©SK^Sfett^tbSo ^O^^x-?^^ 136 vmffi 
SJ£F Bfi s e©*«JBEd»6>^-^^^^ 13 6 ©*fc«»f^H:«fc 5I^|HJ (Hi 7 "C Taj 

/L-^t|iS'b*i/^^^b#^ {d ; (t< *5^6>s tBTjSSici o fi* o— — h Lt 
^^(cJ#Ap-rs 0 ioT, ^-^t**— ^^JBIB^ (OWm^o mtimm I o o^- 

ty^i-r-fW^m hff#B RTteitS (H) u^/UCjfeotN 

PN2 3 4litVL, ^t-K2 3 4tt^^7X$ilTt7LTI/^ 0 ^ O 
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NPN2 3 5©iIt^Wt5. ^tlKXV^ PWMtt«2 1 4^bPWM 

mmit^ ni?>y?? f tiy? 2 0 3 iz.m% £ nx, v mmm% p 1 ~n 2 a* 

tBTj PMO SlOl, 10 3. NMO S 1 0 2 , 1 0 4^ PWMtM^ 

5 ti5„ JtC*5, I6OT0 f f (4. jra*afiSrB&Jhi"*fcie>^Kfe**LXV^S, H 

B#,£t 2X\ ^->'7 f a-f^»lii8i6^t77*a-7 l ^»irfl^5i:#^fi> 

5„ ^titi^ K 2 3 2 3&SJ£*«KSKI 2^<t 0 §;h,5o 

10 * IT, 1 3 6 It J^tttfESK I 2 „ ^ -r V * 136, N P N 2 

3 5 <DMi9&X~3zm£ftZ>a ^<D3c^s<is? 1 3 6 ^(Dmffi<D%tefcft\,^^ faitiM 
Ml Sli^^t±#L> ^fc-JtiSmfiEF Btt^ilui^(c{gTtTV^< (12 
7T? T/3J tX*LXV^). ^m«^5I S f± _L M it (ttill 2©Hggl±; 
3 V) V , ffiWmmF Bf4«#1MtJEER:fc3o r.©»£-fc:fi. PWMfJ«li± 
15 fflh£*L3 0 

*r4fc«Bfc*>S35»e>. hs.^^ cr— K^w»ft strati, ii^© 
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5 flHBISg&RlSSttt ft 5=* 1 3 6 bTfrV\ ^OBf F^tr&r^UTV^ 

^v^tf^S&iliR-rs r. t K:J:oT£JE#K:^fr*TWISE"Tf#5<0"CN ^Ri^ 

<o «t 5 k:pwmM!j&?t 5:tl:iot, ccf l ©Sifls^&v^^-^&IE • 
T^^f'Ji-S r. i^fctl^So 

yfy^HlKl-J; U PWMMtS t t tt, #3£JESTR1 N TR2M 
tlftl2o©rftti3 0 9, 3 1 0, 4 0 9, 4 1 0 SrgSJfC 5 0 
3ti3 09, 310, 409, 41 0 tCf± % ^ft^fttflSslBgbfettF L 1 1, 
FL12, FL21, FL2 2^gLT, 1 4*©^®f W©^^^ 
25 i-SflOSr^L-C^S,, 
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ry^m<D^4 s/^m&fi. fH 1 is* 301ill^^f '/ftfcSNMO S 

3 0 2 iTf, OTTR 1 £> — #C^ll3 0 8— (DM 1 #IrJ (DMffi&9& &Mj$1r 5 o 
l27/f-yffS)5PMOS 3 0 3 tl2^t^v'^ 3 0 4 K\ ^JE£s 
TR 1 © — 3 0 8— <Dm2jjfa<DMftim& : & : &J&-fZ>a Itl^OPMO S 

5 3 0 3 , NMOS 3 0 2S, ^MW^^^-K (SP*>, V ? h 

jS^HB ATOtjitEVDD^PMO S 3 0 3. NMOS 3 0 2, ^^r 
10 ^ 3 0 1, 3 0 4 ^LT|KTR1©-Ifctl3 0 8m^^ ^® 
2^183 0 9, 3 1 0 m#j»tt;^jESCfcii5*JEE*sf|ie$tL«o r^pjg^ttfc 
H5«JE*5Jfrl»=lB*3te*rF L1KFL12 K:#M&£*L-C, Wif^ffF Lll, 
F L 1 2 a5j&#H-5o **5s yxt-^t-K3 0 5, jSfi!3 0 6, *^'> 
^ 3 0 7lt IHilBAT©lfilJ£VDDh y^-^IWffi I C 6 0 0 

^r^^v-^ 311, 3 12. ^-f^v^ 315, 316ft, 319,® 
^3 2 0 tttl^ tftmmi£3t'ftF L 1 1 , F L 1 2 K PP M £ ft 5 «BE £r j& ttj L 
X, =i ^ h n — 7lC 6 0 0C7^f - y^t5t>OT?*>5. *£#C 3 2 3, ft 

20 ft3 2 6(l ^liH)feiTF L 1 1 , FL12 ^}5i£ft5*£?c£r^tb IT, =» V b 
o-7lC 6 0 0K7^-K/<y^t5 , b©t*>5. £fc, ^'^3 11, 
3 1514, JtO^-^^^^ >^ t '^JI^TR l©>f^^ isxtfLftb 
-frSfctfxPkro-efcO , iOft*tfiftl»*f**rFLll, FL12©^ 
t^^^t>#4t5. 313, 314, 317, 318, 321, 322, 

25 3 2 4 , 3 2 5(4, #4 KT'fc 5„ 3 2 7ttiItE^]feffl0^t^ 
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5£> -^W3 0 8(^lt4 0 8tfc5o -e^fe^, P^-efeSo bfc^ 

5 -fy^-^IJiffi I c 6 o 0iiSi©AE±l*t'y^f ltv^o :©IC6 

o o(4, m iMMmx<D^ mmm i c 2 0 0 i-eot-^M^^ftSi? 

fete, Il'OTTRl©Iitl2»TR2©^ 

t)fej:TF L 1 1 ~F L 2 2 £rifo~ t^b. 7^f — KV* -y P^ft ¥ <D—%$<Dfflj$ 
10 m*5V»-C, l^otV^o 

?mmm ic6oo^ w f<—*mmm 1 c 2 0 0 
o^t©^, i&*n«jfclftMi-5o !2fc°y2Pij:, /<-^hffl=«««tBCT 

15 it5fi«s^t'fe5 0 ztib<D&*n&mzi&KX'(^s*>-?&fflmi c 

2 0 0 H:fcl9:tt5 - £ So 

^1 5tVl 5Ptt, SJ&tfefflfg- # (12©FF 2 4 2 O fctJ^J fcffi £ i" 5 ) 
Sr^aJmW^-t-SjB^-C&S. 117 l 7 pj^afl 1 8 fc°^ 1 8 P its Ml 
1 ©|S^2fEfTR 2©^i©f2f |©»f«TF L 1 
20 2 N F L 2 2 oiB«ifE{fc^<l:fT5 IzbrxDikmiS #4rA*-t-« totfe 9 , r<D^ 

I© I C 6 0 0 1 t°>- 1 P~|g 2 8 \?Zs 2 8 P t % ^ 1 ^lit-©^ V 

/<— ffflfflRi i c 2 o o co^-t"^ t fi % t°v##^ t fcicieiartm^L-rv^siB 

25 # (0**.^ DUTYtDUTY;FBtFBl, FB2) ^IClO^^^f 
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w CO I C 6 0 0 {d*5V^T, *£#L 5 0 1 2 2 P =¥^^°->^ 5 0 2 
#Sfjl3 t°y3 PC 1g^5 0 3 t°>-4 P ffitrC 5 0 4 ^fg 5 t°>-5 PC 

®trC5 0 5, 5 0 6^6fy6P(^ ^t^y^ 5 0 7#f7 tV7 PK, ^ 

5 ^^^^^ 5 0 8^f 9tV9Ptf 1 OtVl OPt©f B 1tft^tLs * 

fcm 1 0 fc°V 1 0 1 3 ^LT, ^tBMffi I S 1 ^A^^^o 3^ 

5 0 9 9t°y9Pifl 1 fc° ^ 1 lPt CD Kl^c £ £fcf£ 1 1 
fc°^ 1 IPC, *£fctlSJ±V S 1 frXtl&tlZo 

^^^*y$ 5 11 &m 1 2 t°y 12PiI13 t°V 1 3 P i CDR9^t^£*K 
10 -£±Wi 13fyi3P ICt&tfL 5 14 ^Lt, #ttti«J± I S 2 ^A^3 $fl5 0 

-r^v-^ 5 12 tf*^ l 2 l 2 P h% 1 4 l 4 P t <£>F?5fe:^ge£*K 3c fc 

114 fc°^l 4 PC ;fe£fcBit£EVS 2^A*^^5„ fc*S, 5 3 1 ~ 5 3 4 (4, 

Sfc, iMfiMB AT©SJ±VDD^, fiK5 2 2, ^^-^V^- — K5 

15 2 3 JkTfN PN5 24 b^h^^^V — Xu^al ^ t? I C6 0 0 COB^cD® 

SSSJEEVCC (M> 5 — 1 2 v) CM^bT, IC 6 0 0CMt5o &*5. 

20 19, 11 1 o <d?^ 5 ^^^-r— K ^t^m i i oftf^mPJIH^ i b#M iti?^ 

El 9 ~H 1 1 fjl 1 fKTR 1 CD^T-coM^o^Ti^ LT^Sc 

&jb\ I C 6 0 0 ©rtl|lS^t>*lf 141 1 *SiC^it5 I C 2 0 0 (112) 
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M^-X^^m (ON DUTY) tZs PWMW$Hb*$Tt>frZ> 0 — *\ — 7" -f 

«*DUTY#a< — ;* hJB=£»te^BCT&TIIIoTV>5WI (OFF DUT 
Y) J± s PWM#J»^fltJh**L % ft|**t**rFLl 1, FL12^©tAM 

5 :©^SMtt, PWMffiHAftflt C T ©flRftttflfl^tf 1 0 0 k H z T? 

tb V s ^frl&m-fcWttfmTL&S 0 0 H z ©E^SIftB CTtv^7 h^iJ^-TS 

iitSlitJ:^ PWMiitiot^HSf 3fe*TFL 1 1, FL12^| 

io -e§5o 

H^^if ^-B CT£rTHIo"tv^<5IJ8rau BMMfcFB 1 fifSv^JElc&fM^frSo 
r*UcJ;r>> PWM^J^PfifT^ttT, MEftflr-3-P l liHw^l::* 0 , y 
— MESb'fB-^N 1 teL l"<;Kufe5 0 dOfctf). PMOS 3 0 3WNMOS 3 

j|It£EFBltt, 19, S& 1 0 fc'^IKlilM^TV^^ir^^ 5 0 8 <D\^ 

±9, IC 6 0 0-eiiPWMM^fcttT, ^-MftffitPl. NliSffl* 
20 £*bT, PMOS 3 0 3. NMO S 3 0 2 # P WMflJflP & *L 5 « 

PWM*J»^Wif^Sr^U<lftM-r« * MBSbflt #P 1 > Nltt, P 
MO S 3 0 3 t NMO S 3 0 2 ©S*i^7 L T ^ 5 IrIB^^" 7 ^RQ T o f f £rfi£ 
lt5^^^^X*Mt5o ^bt-s ^JBE^TR 1 <D — &#$|3 0 8 fCfcfttbSffi 
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pwMffl»^©y- hmmm^rp 1 . n 1 <D^m^^-y ? &s mi o , 

[Hi lMUT, S£U<ffclH1-5o 

^/v^)M^Pfi-i-> gp^PWM^H^Sff-i-CT i:^a«JEF B 1 mg<5v^ 
t\ PMO S 3 0 3 &lit5^- hiilflttP 1 NMOS 3 0 2«rIftt 
5 MEtHf^N 1 t PMOS 3 0 3 tNMOS 3 0 2 t©M^t7L 

xv^^ihb#^-7WPb1t o f f SMRttS^-f 5 y^-eiS4t5o ^jest 
-e. *y-Mi*#pi, Ni«t5o 

io HI 1 o fc: jo v^T. SIRI i -e^— MRMrft -g-P 1 fiL u-^/K ^f— hmmw-w 

NlttL^/H^fo^ PMOS 3 0 3»yU -Y '< ^ ? 3 0 4 £il o T — 
lk%m 3 0 8 fclfitfS 1 ^[B]^®^L^^^i:V^Sc r (Dt>tli^. Hill (a) 

ii C45i, M*Sj{i#-P l «J , HMbfflM^N 

15 l^L^;Huife5 0t?, PMO S 3 0 3 i NMO S 3 O 2 [J*[ct7©|iT 
o f f ^fiic$^5„ 9 % J!:ii««K^«fEtb5 d i: 4r5&ihb-CV^S 0 ^ 

#1119 ft, &JBESTR 1 Offl(x^/l/¥- fCi «3 , # 1 1ofa<DnMl£, NMO S 3 
0 2©*rV^^Kt^t^'>^ 3 0 4 ^ItT^t(t5o i<7)£#, @ 

20 tfM£<fc3 0 w©EWii©ttl8^ Hill (b) fc^&ft-CV'So 

EPbI ii ©fWcfc •? „ 1 ©»«x^;i/aj£- defcSfg 1 ^I^]cd«;^ 

^11:45^ iii (cA5o iOKIW iii -Ctt, Hill (c) C^^^Si 

*8E3&S*"TN PMOS 3 0 3 , NMOS 3 0 2 Ht7Ltl/^. ^5C*5 % 
iOEIW iii r<^J;5^, *ISMT?fis — 3fc# 

25 7^3 o 8 (DWfa^n^mv^TL^tkm^, mm^m^m^mm^ti^o 
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is 9 311, 3 15, #}&mmt£ttF L 1 1 % FL124 4f©*ftC«J 

Era iv -e^— hmmm #p i «h v~</k KiEfMt i j±h w^/h- 

5 NMOS 3 0 2^yU ^rt^^^ 3 0 1 ^Iot-^i|3 0 8 

&2j3ftiz.mfc&ifc1nx^&o mil (d) ^^£tiTv^3 0 

l'^HV<;Hcfe5©t% PMO S 3 0 3 £ NMO S 3 0 2 |ifttt7©fflf B 1T 
o f f ^M$ti5o r^Ue: J: >9 , £rl£ih Ltv^. r. © 

10 MFIfji, MTR 1 (DW&^^^^—lZ X V , m2jjfaCDm.Mft, PMOS3 
0 3©#rV^Vt-Kt^t/^>^3 0 l^ILTSHi(t5„ Z<Dk£, @ 
j&<omtiLte. iIIJ±vcc^f), Kk:J;«*JEI*TV f ysttiss 

<*5. r©KIBv©tii S N mil (e) fc^$nrv^5„ 

15 ^fc/j;5^ Era vi CA5o ccDEravi-C(i, mil (f) £^£;ft,5J:5 
«SE#5*"C, PMO S 3 0 3 , NMO S 3 0 2 Ht7LTV^ o -*H* 19 > 

^(DEra vi -e«, o/somffitt^^t-'SeSo -©i5ts *mwx-fe, — 

Il^-fyf 3 0 3lt H^t§t?JCT0 1ofc*t©E^^ 

< fca^-c^a-aisittu »2Myf3 0 2it H^^ft -^jct^h i 

5/^3 0 3 ^tyf5Z^tfffiliI?j:5 lo^fOH|t»-*lg^© 
25 ft*5, m 8 (d^l/^T. PMOS 3 0 3l:ft?fC, fU-f Rt, NM 
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^H!l^^«to-C. ^ 1 ^MirlH^^s IB^«bf^flr-©-BRTH:3E<5VN-cnB^:»f^ 

Bl, FB2^I^ti'>^f5„ 

t©/?-7 h^e — K^oftf^-^-tntc: IlWJtfeitS 
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= mt # Sr i§ £ -r 5 H£ ^{f £ HI ES§ t , 
tbt£ Lt P WMf|jiJ#lHs#£r5§3i-r 5 PWMfflSi^4@^ t . 
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